This comprehensive study asks what a group of rather diverse disciplines have in common. It involves a crossdisciplinary examination of an entire college, the College of Design at Iowa State University. This research was intended to provide a sense of direction in developing and assessing possible core content. The reasoning was that material that is necessary to all of the different design programs would be likely material for the core. In this study, a referenced qualitative study and subsequent quantitative process documented the learning most valued by six different design programs: Architecture, Landscape Architecture, Community and Regional Planning, Graphic Design, Interior Design, and Integrated Studio Arts. This study produced a process that can be used to define a core program bridging differences in lens and terminology.
about establishing the content of the core? In practice a department, or on a larger scale a college, will have a general education course that satisfies the core requirement in that field of study. The actual content of the core course is likely to be established largely by tradition. The problem is that today's colleges and universities are changing more rapidly than our traditions. We have restructured our colleges and regrouped the disciplines so that the established core courses no longer fit. Furthermore, entirely new content areas are emerging, content areas that have no established core. When confronted with the need to develop an entry-level Foundation program, a general education course, or a new core course, we are likely to find little information about how to proceed. A recent curriculum study at Iowa State University begins to provide some answers. This study offers a thorough process that produces validated results.
In some ways the Iowa State curriculum project might be characterized as a follow-up study on a restructuring initiative. In 1978, a new college was formed, made up of departments from all across the university. The restructuring created the College of Design, made up of Architecture, Landscape Architecture, Interior Design, Community and Regional Planning, Graphic Design, and Integrated Studio Arts. The restructuring was theoretically sound; from all appearances, these departments share certain similarities in thinking skills and methodologies that make them a likely academic grouping. Since 1978, the departments of the new college had grown together, and most of the faculty had come to believe that, although diverse, the six departments did indeed belong together. Then, in 2002, the college initiated a new shared core program. Entry-level students intending to enter any of the six degree programs in the college were required to take this course of study. However, as the first class of students emerged from the new Foundation program, it became apparent that the new course of study did not fit all of the departments well. Faculty began to voice doubts about the validity of the Foundation program. These doubts were noted by the Program Evaluation Committee at the seven-year evaluation: "First, there does not yet appear to be a shared vision across the departments in the college about where the design core should lead. In other words, the potential impacts of this first year on succeeding years has not yet been fully envisioned or anticipated" (Melnick et al., 2005, p. 6) . The natural content of the shared Foundation program would have been material that is valued by all the departments in the college. The College of Design was founded on the assumption that commonality exists among the various departments that make up the college; faculty and virtually everyone in the college adhered to that belief. The problem was: no one had ever determined what the areas of commonality were.
It was the assumption of this study that the undetermined areas of commonality would be the logical content of the core curriculum. The initial purpose of the curriculum project, therefore, was to discover and describe commonalities among the six degree-granting programs served by the core. Differences in disciplinary lenses and vocabulary rapidly emerged as a secondary problem for the study. These differences in lens and vocabulary are noted by both Gaff and Ratcliff (1997) and Mansilla, Miller, and Gardner (2000, p. 18) : "Interdisciplinarity is a complex concept. Attitudes are shaped by differences of disciplinary worldview, professional training, and educational philosophy. Given this diversity, a vital first step is to clarify what each group means by the concept and its related terminology" (Gaff & Ratcliff, 1997, p. 400) . The corediscovery process, therefore, had to account for these differences in lens and vocabulary.
The actual study involved both a review of the relevant accreditation documents and more than twenty interviews with faculty across the college. It targeted, in particular, knowledge bases, thinking skills, manipulative abilities, and value structures. Ultimately, the study was designed to answer four questions within the context of the College of Design:
• Based on the accreditation standards for each discipline, what commonalities can we observe allowing for differences in lens and vocabulary? • How do faculty describe the manipulative abilities, thinking skills, and knowledge bases that characterize successful students in each discipline, and are there commonalities among these observations? • Is the faculty perception of the discipline consistent with the accreditation standards, and how does the program at Iowa State University differ from, interpret, or exceed the standards? • Which of the discovered commonalities are most fundamental?
There was a second realization that the knowledge bases, thinking skills, values, and manipulative abilities identified as core to design studies should not be so broad or so general that they might define any program of study from accounting to zoology. We wanted to identify skills and modes of thought fundamental to design.
The shared Foundation program included three courses that were required of all students: Design Representation, Design Studio I, and Design Cultures. Design Representation was a drawing studio, Design Cultures was a lecture about theory and practice, and Design Studio I was a course that dealt with form, space, and strategic arrangement in two, three, and four dimensions. The drawing course was a continuation of the course previously taught by the Department of Studio Art and staffed by existing staff from Integrated Studio Arts. Design Studio I was supervised by the Department of Architecture and made up mostly of projects that had previously been taught in Architecture.
The Architecture program has an outstanding reputation, and the theory was that all the departments would be well served if students began with the rigorous foundation that had served Architecture. The Studio I course was taught as a studio course of roughly twenty students to a section and thirty or more sections per semester. Instructors for Design Studio I were drawn from all six departments. Design Cultures was designed specifically for the Foundation program and taught by faculty from all departments. It has a flavor of art history but also emphasizes contemporary practice and sociocultural concerns.
Once the Foundation program was in place and faculty began to adapt the subsequent coursework to mesh with the new foundation, it became apparent that none of the departments was entirely happy with the core. Faculty had different and opposing views of what the core should include and how it might be modified. Differences emerged in areas that initially appeared to be obvious areas of commonality.
Two traditional bodies of content had been woven into the core foundation, the traditional course of study in studio drawing and the Basic Course from the Bauhaus. It had become apparent that neither fit well. This curriculum study, therefore, was intended to define areas of commonality among the six departments that, by virtue of common value, would be suitable material for the core. A pilot study conducted in advance of the project suggested that terminology and modes of thought might also be a problem. The term rendering, for example, appears to mean "drawing" among faculty in Integrated Studio Arts and "coloring" for faculty in Architecture and Interior Design. It became apparent that we use the same words for different things and different words for the same things. These differences in lens and vocabulary made simple surveys and questionnaires unreliable; some method that clarified terminology and compared modes of thought was apparently required.
The methodology
A validated interview process with document analysis was designed to meet the needs of the core-finding project. The methodology was a two-phased process. The first phase was a modified case study approach that included both qualitative interviews and a document analysis. The interviews were transcribed and subjected to a thematic analysis leading to a member checks procedure. The second phase was a more quantitative type of process that consolidated and categorized the information gathered in the first phase, leading to the production of a validated survey document.
The study began with an examination of the accreditation standards documents specified by the related professional associations; this provided a useful foundation for the faculty interviews. The faculty interviews provided a major body of data for the study. Each discipline was treated as a case, and both the documents and later the interview transcriptions were subjected to a content analysis procedure. The alternative would have been to treat the whole College of Design as a single case; that, however, would have been inconsistent with the structure of the standards documents, which are produced on a discipline-bydiscipline basis. Nonetheless, the goal of the study is to consolidate the knowledge bases, thinking skills, manipulative abilities, and values across the college, seeking out areas of commonality. The validation survey then verified the findings of this process.
Participants
The participants in this study were faculty members. Faculty were chosen as the best source of information for three reasons:
1. They have greater continuity in the environment: some have twenty or more years involvement with the college, compared with the four to six years possible for students. 2. The faculty is the constituency who must ultimately uphold and endorse the curriculum. 3. There were existing data about the students related to preparation and retention that provided some insight on student perceptions.
Members of the interview group participated in three processes: an interview, a member check, and a validation process. The initial interview group was split so that half of the participants did the member check and half did the validation survey. In the smaller departments there was some overlap.
The interview group
The interview group consisted of twenty-four faculty members suggested by the dean of the college and the relevant department chairs as having the greatest knowledge of the curriculum and pedagogy in their respective departments. As the process developed, it became apparent that faculty with a background in curriculum were more adept at cross-disciplinary comparison and had more insights about the material to be taught. All of the faculty members in the interview group were assigned pseudonyms and in some cases renamed with a second pseudonym. Which faculty member provided which perspective was therefore difficult to trace. The original research design intended four participants from each program; as tends to be the case, the result was somewhat different. Some of the programs were quite large; therefore four members was a relatively small sample of the department. Others were quite small, so that four members was over half of the department. 
materials
Materials involved in the study were relatively simple: interview forms, a tape recorder, and a chart developed from the analysis of the accreditation documents. The interview forms consisted of an interview invitation, an informed consent form, and a research question structure. A second chart and a membercheck narrative were developed from the interview process. The validation document was a survey-type document made up of items that qualified as potential commonalities. The group of faculty involved in the validation was provided with a packet of supplemental information, including
1. An instructional paragraph 2. A list of identified commonalities 3. Copies of the consolidated summary charts 4. The cluster groupings
In practice, few of them used the supplemental materials. The validated items were used to initiate renewed faculty discussion and would ultimately become a tested survey document.
Procedure
Interviews are essential to this kind of investigation for several reasons, beginning with the passage by Gaff and Ratcliff (1997) noted earlier: "Interdisciplinarity is a complex concept. Attitudes are shaped by differences of disciplinary worldview, professional training, and educational philosophy. Given this diversity, a vital first step is to clarify what each group means by the concept and its related terminology" (p. 400). It was therefore necessary to explore and clarify the ways faculty from the different disciplines perceived and described concepts central to their discipline and to design in general. Second, as I have previously noted, the accreditation documents are broadly stated minimums that may not be entirely valid as descriptors of the program at a given university. The interview process and member checks were useful in clarifying these differences in terminology and program expectations.
On the other hand, the accreditation documents seemed to be a suitable beginning because they present the minimum competencies to be taught in approved programs. A core program should deal with entry-level skills; therefore a description of the minimums was not inconsistent with the needs of the study. In curriculum articulation, issues tend to arise between levels, in this case, in the linkage between the skills defined by the core and the fundamentals required by the subsequent programs of study. Each of the programs studied meets the accreditation requirements; however, they may place different emphases on specific aspects of disciplinary practice. This information about program values and emphasis had to come from the faculty both in the interview phase and through the survey.
Stated briefly, the process was as follows:
1. Analyze the accreditation standards/preview the topics of interest 2. Interview a sample of faculty members from all disciplines 3. Run member checks on the interview findings 4. Analyze the interview transcripts 5. Validate the findings with a survey
The Document analysis
The accreditation documents were subjected to a content analysis procedure, and the results were charted by item and discipline. The four sections-thinking skills, knowledge bases, manipulative abilities, and values-were color-coded to facilitate reading. Values were not originally an intended category; however, both participants in the pilot study and the accreditation documents tended to mention a few affective objectives, so values were given a category on the charts. The tabulation was performed by reading the entire accreditation document and then performing the content analysis on the curriculum section of the document. When a thinking skill, knowledge base, value, or manipulative ability was encountered, it was highlighted in the document and recorded in the appropriate section of the chart. The chart has a row for each competency and a column for each discipline (Table 1) .
As the chart developed, categories began to emerge, and similar items were grouped. When an item appeared to be the same as a previously mentioned item, it was marked for its respective discipline. Occasionally, an item appeared to be the same but used slightly different terminology; in that case it was footnoted with the exact language. Cluster groupings were developed to deal with those items that were quite similar or in some way related but not verifiably identical. Each of these apparently related items became an individual item within a cluster. Clustering also allowed for items that were mentioned as both, for example, a thinking skill and a knowledge base. The process of clustering turned out to be useful in working past differences in lens and vocabulary. After the initial reading, all five accreditation documents were digitally searched to verify the inclusion or omission of frequently mentioned items.
interview Procedure
Faculty interviews were conducted over a period of eighteen months. The usual procedure was to contact the participant and invite him or her to participate, leave the permission and consent documents for further review, and schedule an interview time. Interviews were generally conducted in the faculty member's office, although one was in a coffee shop and another was in the studio. A pseudonym was assigned to each participant during the interview. These pseudonyms were chosen in such a way that the first phoneme of the pseudonym was consistent with the case study group. Therefore participants from Integrated Studio Arts were Stacy, Stella, Stan, and Stu. This name similarity facilitates the task of the reader in associating the participants with their respective programs.
The interview would begin with some basic background information, the number of years of teaching, and levels taught. This information was removed from the interview transcripts because it tended to undermine the anonymity of the participants. Levels taught and years of teaching were kept in a separate chart; eventually that information was determined to be inconclusive and therefore was not included with the data. Other studies may find it useful.
The interview questions were as follows:
What I hope you will reflect on for me today is: What are the qualities of a successful student in department name? From your experience, and in your teaching, what things seem most important to student success in department name? These "things" might include certain aspects of design thinking, manipulative or constructive skills such as guiding material through a sewing machine, or areas of knowledge.
As students work their way through department name, what do they need in their toolbox? Please include both the things students seem to do easily and those they struggle with.
For purposes of consistency, several clarification items were also prepared in advance. To prevent these examples from favoring one discipline, they were based on a design discipline outside the College of Design, namely, clothing design:
1. Manipulative skills would be things like guiding fabric through a sewing machine 2. Knowledge bases might be the relative weight of wool to silk or cotton 3. Thinking skills might be understanding the relationship of the garment to the body; it could include some kinds of complex perceptions. What kinds of mental gymnastics do students need to do in order to complete the projects?
The interviews were approximately one hour in length; some were cut a little short because of another obligation. Other participants were intrigued by the questions and requested a second interview to explore the issues in greater depth. The interviews were tape-recorded and later transcribed; the interviewer also took notes. The notes served to record mentions of significant information and also to recall items that should be probed later in the interview. On two occasions technical issues prevented the use of the tape for transcription. One involved a short excerpt of perhaps fifteen minutes that was inaudible due to deafening interference; the other involved nearly forty minutes that were silent due to microphone failure. In both cases the interview material was reconstructed from the notes. In the case of the forty-minute gap, the participant agreed to an additional session in which the notes were clarified. Another important procedural element in the interview process was the focus structure. As the interviews progressed, lens and terminology issues tended to emerge. These became a list of topics to be clarified or probed. Of course these lens issues could not be addressed unless the participant first mentioned the topic in the interview. If the interviewer had raised the topic, the validity of the interview as a source of competencies would have been compromised. The mention of one of these clarification topics in the interview, however, served as a flag and required additional exploration. Clarification topics included spatial thinking, space, technology, principles, design process, synthesis, critical thinking, analysis, rendering, criteria, representation, pattern, and drawing.
member Checks
Another thing that emerged as the interviews progressed, of course, were themes. The interviews, as much as possible, were conducted discipline by discipline. Therefore, the themes developed first within the discipline. However, as the study progressed, it became apparent that a number of themes also extended across disciplines. The process of finding core is comparable to identifying a series of variables and then finding prediction lines for them. What makes this process unique and challenging is that the database is qualitative more than quantitative. The interviews served to identify the variables and define the position of the individual programs on each variable. For example, all of the disciplines described the importance of "principle" as a design consideration; some, however, emphasized visual and aesthetic principles such as the "Elements and Principles of Design," while others spoke of social-ethical principles such as fairness, reduction of poverty, sustainability, and quality of life. Functional principles were also a consideration.
The member checks played a useful role both in validating the variables and in defining the position of the programs on them. The variables would eventually begin to define the core. At the member-check level, though, the variables were beginning to emerge as themes. It also became apparent that the tendency of the faculty members is to differentiate their discipline from the others; any sense of commonality is much less well defined. Faculty seem to be well practiced in explaining how their discipline is different and unique but may have misconceptions about other disciplines that make it more difficult to see commonality. The quote below is typical of this tendency. In point of fact, problem definition did emerge as relevant to all six programs. What this participant is probably describing here is the position of Integrated Studio Arts on the problem definition variable, but he sees it as a difference: Participant: They're generating their own problems . . . that they're starting to kind of . . . that's where their own work starts to emerge . . . where they start to say, These are the things that I'm most interested in trying to do through my work. This quote demonstrates that the voice most familiar and natural to faculty is differentiation, not congruity. For this reason, the member-check descriptions were written to describe the individual position of each program on a series of variables. The member checks, therefore, stated the variable in a familiar voice and clarified the position of the program on it. If all of the disciplines acknowledge a position on a given variable, the positions may differ, but the variable constitutes a commonality and is relevant material for the core curriculum. The member-check narratives were carefully written based on the emerging themes. All six member-check narratives were written to address the same set of variables (shown in Table 2 ). To facilitate the development of the narratives, each narrative was written as a response to a series of questions.
As an example of this process, the excerpts in Table 3 compare the same two variables as stated in the member-check narratives of Community and Regional Planning and Interior Design. The narratives were assigned reference numbers and marked by marginalia to identify the location of each variable. The referencing notes were removed on the copies reviewed by the participants so as to avoid prejudicing the results. The participants were then asked to simply edit the narrative as though it were an essay question and to change or alter the wording as they felt necessary. The urban or regional planner deals with the placement or arrangement of built and natural spaces and with the accessibility of these spaces to the people who need them.
7
The operative design principles for the planner are primarily social and ethical.
8
A planner might appreciate the visual aesthetic quality of a well-designed boulevard, but equitable access is the primary principle. It is the role of the planner to ensure that no population is disadvantaged by unjust placement of resources.
10
People need access to employment areas, shopping, and decent housing.
11
Marginalized populations, in particular, must be protected from additional burdens.
12
The desire of the planner, therefore, is to make a difference, to improve human experience, lifestyles, opportunities, and environmental quality. Interior design is a design discipline that gives form and quality to habitable space.
2 While interior designers tend to focus on, as the name suggests, interior environments, there is considerable latitude within this description to relate interior to exterior and vice versa. 3 The obligation of the interior designer is to provide for the health, safety, and welfare of the occupant. 4 Within this framework, interior designers strive to create environments that are comfortable and functional; the physical and emotional experience of occupied space is a major concern of the interior designer. 5 The interior designer must have a welldeveloped capacity to visualize space and also the ability to manipulate space. 
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The interviewer met briefly with the participants to receive the membercheck document and clarify any commentary. In general the corrections were few and minor; those that were suggested were incorporated in the final narrative. No variables were eliminated in the member-check process, because none of the participants suggested that any be removed. The next task, of course, was to determine how much the disciplinary positions on the variables differed.
interview analysis
The interview transcripts were analyzed in a manner similar to the document analysis, one case at a time. Thinking skills, knowledge bases, affective skills, and manipulative abilities were highlighted in the transcripts and recorded in separate sections of the color-coded chart. Thinking skills were in the yellow section, knowledge bases were in the green section, affective skills were in the blue section, and manipulative abilities were in the pink section. To the extent possible, each new item was entered above or below similar items. This helped to compare the items, create the clusters, and also reduce duplication. Because the interview transcripts were created specifically for tabulation, line numbers were added. The presence of line numbers made it possible to note the exact location of the item in the interview. The page and line numbers were included in the interview chart, a strategy that made it possible to check the context of an item quite quickly. 6 Required vision of space 6 The capacity for spatial visualization has several aspects: the ability to visualize a 3-D space from a 2-D representation such as a sketch, the ability to visualize the experience and materiality of a space, and the ability to imagine and evaluate possible transformations of the space.
7 While the interior designer is an adept three-dimensional thinker, he or she is also very aware of the two-dimensional properties integral to three-dimensional space. A strong aesthetic sense is important, and a broad background in the fine and liberal arts is an asset.
10 On the social and ethical side, interior design is prepared to address issues like sustainability and the impact of space on human life.
11 Interior designers are conversant in the elements of design as the terms are usually used: line, shape, texture, space, and value.
consolidation chart The interview information in the six case studies produced a much more detailed chart than the document analysis (Figure 1 ). The inclusion of page and line numbers also made the chart more useful. Therefore the information from the document analysis was added to the interview chart. An X was used to indicate an item from the accreditation document, and an I was used to count an interview item. When the only mention of an ability was in the accreditation document the page number was added to the locator column of the chart. It was necessary to revisit and search the accreditation documents in order to obtain the context information. The second review of the documents, done with insights obtained from the interviews, produced a few additional items.
cluster assembly and analysis Clusters tended to develop in areas where there was no exact or common word for the skill or ability; the interview text therefore was more descriptive than precise. There were also situations where one program manifested a thinking skill in one way while another program manifested it in a very different way. An interesting example of this is the ability to manipulate the interactive relationship between negative and positive. Architecture spoke of this as the interrelationship of void and mass. Integrated Studio Arts conceives of the same skill as an understanding of negative space and the ability to manipulate spatial relationships. Landscape Architecture speaks of spatial thinking but most clearly manifests the negative-positive mode of thought in talking about issues of grading, drainage, and the watershed. Where a large number of people seemed to be talking about the same thing in different words or where they seemed to be interested in different aspects of a greater whole, a cluster developed.
Creation of the Validation Document
The goal of this data-gathering and tabulation procedure, of course, was to extract the most significant areas of commonality from the charts, including both individual items and cluster observations for use in the final survey document. The consolidated data from the interviews and the documents, recorded in the consolidation chart, were the source for this information. The formula used for item selection was based on the number of case studies that addressed a given item and on the overall number of participants who mentioned the item. An item was selected for validation if 1. It was mentioned by five of the six accreditation documents 2. It was mentioned by five of the six case studies (interviews by program group) 3. It was mentioned by a combination of six accreditation documents and case study interviews
This formula produced a list of fifty-two apparent commonalities, subject to validation. The clusters generated an additional twenty-four items. In general, a cluster was included for validation if 1. It received fifty or more mentions, including mentions by all six programs 2. It appeared to establish a relationship between two or more items that received multiple mentions from all six programs
The formula for cluster selection was more flexible, largely to avoid duplication of items already defined by the item-selection process. Some clusters were so dominant that sections within the cluster numbered more than fifty mentions. In that case, the section became a validation cluster item. In some cases, simply for purposes of question structure, the entire concept was better expressed as two items. The majority of the cluster material fell into the "cluster and members" part of the validation document; some concepts, however, were more easily validated as a single item or in another section.
The Validation Document
The validation document had four kinds of items:
1. Item validation 2. Differentiation and clarity 3. Cluster and members 4. Validation and application
item validation
The item validation section dealt primarily with single items. Participants were asked to mark each item "essential," "necessary," "useful," "irrelevant," or "avoid." The specific instruction was: "Mark E if the ability is essential to work in your discipline, check N if the ability is necessary to work in your discipline, mark U if the ability is useful in your discipline, mark I if the ability is irrelevant to work in your discipline, or mark A if the ability should be avoided in your discipline." The items in the item validation section consisted of a simply stated skill or ability followed by a series of marked boxes (Figure 2) . In fact the boxes marked E, N, U, I, and A were consistent throughout the entire survey.
The goal with this kind of item was to see if participants from all six programs would identify the item as at least useful. If they did this, the item was considered a valid commonality. One of the difficulties in preparing these items was wording them in a way that would be recognizable to members of each disciplinary practice. Some of these items seem a bit redundant, but the object was recognition.
differentiation and clarity
The second type of validation item was the differentiation and clarity item (Figure 3 ). These questions were designed primarily to determine whether items were the same or were only similar. If the items were similar but not the same, they would be more likely to constitute a cluster. The object therefore was to clarify some of the similar statements and possibly reduce the number of items on the final survey. In this section, similar item statements were paired. Participants were again asked to classify the value of each statement as before-essential, necessary, useful, irrelevant, or avoid. Following each pair of statements were two additional questions. The first question elicited information about the relationship of one statement to the other, usually whether the items identified the same concept, related concepts, or different concepts. The second question asked which of the paired statements provided the best description of the identified skill. A third alternative was "They are different and both are necessary." cluster and member items One or two cluster items were concise enough to validate with differentiation/ clarity questions; most, however, required the third item type, cluster and member items. These items were designed specifically to determine whether the parts of the cluster were cohesive or not. The actual instructions were:
The statements on this page are clusters formed by similar but not necessarily identical statements. They may identify a. Skills and abilities that appear to be used together b. Concepts sufficiently similar that the skills used to manipulate them are substantially the same c. Generalizations that provide a useful way of understanding design d. A skill or ability that may be applied in different ways For each cluster described below, define the utility of the skill or group of skills in your discipline by marking E, N, U, I, or A to the right.
E-essential N-Necessary U-Useful I-Irrelevant A-Avoid
If, in your opinion, the cluster forms a cohesive grouping, mark the "valid" box; if in your opinion the cluster is an invalid consolidation, mark the cluster invalid.
Mark any component items that you perceive to be a valid application of the cluster skill.
You may cross out any component that you feel does not belong in the cluster. The item presented in Figure 4 is a good example of the use of a cluster/ member question. During the interview process it became apparent that while all the programs were applying principles to design tasks, they had different kinds of principles in mind. Some were targeting visual principles, and others were targeting environmental principles, functional principles, or social-ethical principles. The question, then, was, Were they placing different emphasis on the various kinds of principles, or did they have entirely different kinds of principles in mind?
The cluster/member item in Figure 4 was designed to make this kind of determination. We wanted to know if participants would recognize "the ability to apply a principle to . . . design tasks" as a broader application even if different groups of principles were initially intended. The question asks for this information directly: Is the cluster grouping valid or invalid? The second part of the question explores which aspects of the cluster are perceived as acceptable members of the broader concept.
application items
The final question type was the application type; it addressed a rather specific group of thinking skills: critical thinking, seeing relationships, analysis, and evaluation. These were considered to be applied thinking skills, meaning that they cannot exist or be taught without some target. Critical thinking must be critical thinking about something; the question, of course, was, What? These questions functioned in two directions. First, as do all the validation questions, they requested an assignment of relative value (E, N, U, I, or A) to the student or practitioner in a design discipline. Second, they sought to identify some of the possible targets for the skill. An example of an application item is presented in Figure 5 . 
administration of the Validation Document
The validation document was administered to two faculty members from each degree program in the College of Design. The participants were chosen from the initial interview participants. Each member of the validation team received, in addition to the survey document, the packet described earlier, including an instructional paragraph, the consolidation chart, a list of identified commonalities, copies of the summary charts, and the cluster groupings. The validation team was given the survey document and asked to rate the items as described earlier: essential, necessary, useful, irrelevant, or avoid. In the case of the differentiation items, they were also asked to determine whether two similar items were the same, related, or different and choose the most useful description of the ability. The cluster items, as I have already noted, also requested the selection of cluster members and validation of the cluster as a whole. Thinking skills items requested likely applications for the thinking. In processing the results, an E (essential) was counted as a 4, an N (necessary) was counted as a 3, a U (useful) was counted as a 2, and an I was counted as a 1. An "avoid" would have counted as zero, but no avoids were entered. The total score of an item was divided by the number of responses to the item. Some faculty skipped or overlooked one or more items, which gave those items a slightly different divisor. The results of this calculation were then ranked.
Defining Validity
Two kinds of validity were considered necessary: overall validity and item validity. Overall validity was achieved if faculty from each department were able to find a minimum of five survey items that are essential to success in their respective disciplines. Individual items were validated by commonality. Therefore, individual survey items that received multiple responses of essential, necessary, or useful-that is to say, items that do indeed prove relevant to multiple degree programs-were considered individually valid. The reasoning behind these two types of validity was that a survey cannot be considered a valid indicator of commonality if, overall, the study identified few items of common interest. An individual item was considered valid if a competency was at least useful to each discipline, logically; this indicates a common interest or need. The validation team was invited to recommend additional items or suggest alterations to the items given, in the event that an essential skill had been omitted from the survey document. In some cases these suggestions were incorporated into the items for the final survey.
Findings
The discovery process designed for this study appears to have been quite successful. Of seventy-one items tested by twelve faculty members in the validation process, only eight items received a rating of I, "irrelevant," and no item received more than one I. Architecture identified sixty-two items as essential, Community and Regional Planning marked sixteen essential and an additional twenty-seven items necessary, Graphic Design identified thirty-four items as essential, Interior Design found sixty, Integrated Studio Arts identified fiftyone, and Landscape Architecture validated sixty-four. Five items had been the target for document validity, so the results exceeded the criterion by a wide margin. No item was invalidated, although some were clearly stronger across disciplines than others. For this reason, item rankings were applied to the validated items list in order to include only the most widely accepted items in the final survey document. The final survey document was created but has not been administered pending additional faculty discussion of the validated items. A change in administration halted the process. The discussions, nevertheless, led to a Foundation revision that has been more satisfactory. These documents continue to serve as a reference that gives the diverse disciplines of the college useful insights about each other.
The results of the validation survey were of considerable interest across the college and may have been an end in themselves. Because each validated item would be potential content for the core curriculum, clearly there was plenty of material that is useful to all of the programs studied. The next question was what would be the most useful material to include in the redesigned core. The item rankings described earlier made it possible to place the potential content in descending order of importance. The final list was as follows:
1. Thinking critically about design inputs, client requests and motivations, art or design products and results, developing work, or design process 2. Visual communication 3. Problem formulation: the ability to formulate, identify, and/or define a design problem 4. Connect/respond to the cultural context 5. The ability to work through a design process 6. Problem solving 7. Iteration/recombination and ongoing filtration: the ability to improve a design or project by sequential development and ongoing assessment 8. Seeing alternatives and consequences 9. The ability to generate multiple alternatives in response to a design task 10. Evaluation/assessment: assess information and resources, use design criteria to evaluate results, distinguish designs that work from those that do not, and evaluate work in progress 11. A sense of professional ethics/ethical practice 12. See and manipulate space and spatial relationships Similar lists were developed for each individual category: thinking skills, knowledge bases, manipulative abilities, and values.
The Value of transcribed interviews
The heart of the process was the interview procedure and transcript analysis. Analysis of the accreditation documents was helpful and is a useful indicator, but it would not be possible to identify differences in vocabulary working only from the documents. Interviews provide the opportunity to probe similarities in thinking and clarify similar and dissimilar terminology. The body of transcribed interviews was an invaluable reference tool in identifying and measuring common thinking. Because the study created a reference book made up of interview transcripts, information became a quantifiable and available resource. The digital version of the transcribed interviews is searchable and will serve as a data source for future projects. The existence of such a resource gives both faculty and the administration a cross-disciplinary view of the college. Until now, the only way to get such a perspective was in lengthy faculty discussions and committee meetings. The transcribed interviews provide a much more comprehensive and available source of this cross-disciplinary perspective.
Working with Clusters
All of the cluster and member items were validated, with only two receiving an invalid assessment from one individual. The clusters, in fact, provided some of the most interesting revelations. All of the disciplines, for example, were interested in spatial thinking skills. However, Architecture recognizes spatial thinking only in three dimensions; Integrated Studio Arts sees spatial thinking in two and three dimensions but also recognizes illusionary space; and Landscape Architecture identifies spatial thinking with grading. The realization that spatial thinking is associated with grading was at first tentative, and therefore the concept was written into the member-check narrative. When the participants from Landscape Architecture evaluated the member-check narrative, they were amazed and pleased that someone had understood this discipline-specific concept so well! Another example of a commonality that emerged first as a cluster was the idea that design disciplines probably function on two sets of principles: aesthetic and socioethical. Aesthetic principles, known as the "Elements and Principles of Design," are the traditional material of many foundations programs. The second set of principles emerged in the early interviews with Community and Regional Planning, where socioethical principles are dominant. Later Graphic Design participants voiced an interest in socioethical principles, leading to the realization that principle-based design is a matter of degree. All of the disciplines were working on a mix of aesthetic and socioethical principles. In some disciplines aesthetic principles are dominant, in others socioethical principles are dominant, and some achieve a balance somewhere in the middle. In this case, the more inclusive descriptor principle-based design may be more accurate than either of the more common ways of thinking about principle in these disciplines.
The surprising member Checks
The member-check documents were another feature of the process that was perhaps more valuable than initially anticipated. In addition to validating the material extracted from the interviews, the member-check narratives proved to be a useful early indicator of commonality. By writing the narratives using an outline that was roughly consistent across disciplines, the member checks made cross-disciplinary comparison possible. The outline was based on material that, in the early stages, appeared to exhibit congruence. Therefore, when the participants reviewed the documents, they were also providing evidence of commonality. The themes tested in the member checks were in fact early indicators of the eventual findings. This raises an interesting question: Could such a qualitative process be used as a short method of core discovery? This is certainly not the kind of research we might associate with qualitative methods, but at least in this study, the results of the qualitative segment were largely consistent with the validated quantitative results.
Breaking tradition
Based on the information collected by this process it would be possible to develop a core program that serves the six rather diverse disciplines studied. One of the barriers to curriculum development that became apparent as a result of this study is the issue of traditional content groupings. We tend to think of a course as a single course made of perhaps six essential parts when in fact we have two thinking skills, two knowledge bases, and two manipulative abilities that may or may not belong together. In drawing, for example, the traditional studio arts program devoted a large block of time to the representation of light and shadow and saw that as an essential part of a first-year drawing course. This study indicated that light and shadow were of little interest to the other five disciplines and that other drawing skills were of greater interest. The effects of light, therefore, should be placed in Integrated Studio Arts above the core level. They are not essential material at the core level, because that bit of content does not serve the broader family of disciplines.
The process developed for this study makes it possible to identify core material among even diverse content areas, but we must also develop a new vision of curriculum research and assessment. It is no longer adequate to determine which traditional material is most agreeable or to think of content in established blocks. We will have to restructure the groupings of knowledge bases, thinking skills, values, and abilities to match the restructuring that has occurred in our educational institutions. The study conducted in the College of Design at Iowa State University provides a method that will produce a valid measure of common content across disciplines.
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